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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a small-sized sensor 
capable of accurately 

measuring temp, by arranging a liquid crystal shutter to 
the incident light 

path part of a bolometer having a thermistor built therein 
or on the extension 
thereof . 

SOLUTION: A transmission type liquid crystal shutter 401 
has two electrodes 

on its bottom surface. Electrode lead parts 403, 404 have 
function 

electrically connecting those electrodes to the electrodes 
of a support stand 

406. The support stand 406 has both of an electrode for 
driving a liquid 

crystal and an electrode for driving a bolometer 405. An 
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infrared filter is 

provided before or behind the shutter to make it possible 
to raise an S/N 

ratio. The bolometer 405 is connected to a 
resistance-voltage converter 

circuit through two lead wires 409, 410 for the bolometer 
and, herein, the 

resistance value of the bolometer 405 is converted to 
voltage. That is, the 

voltage to the resistance value of the bolometer 405 when 
the liquid crystal 

shutter 401 is opened and the voltage to the resistance 
value of the bolometer 

405 when the shutter 401 is closed are obtained. 
COPYRIGHT: (C) 1997, JPO 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



...WJV.W.'...W.W.W..AW^ 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a type-of-fever sensor. When it states in detail, this invention 
relates to the bolometer used as a sensor of the non-contact radiation thermometer which measures the temperature 
of an object by non-contact. 
[0002] 

[Description of the Prior Art] The electromagnetic wave is emitted from the body front face which exists in a 
nature. A radiation thermometer measures the radiance of the specific wavelength band of the measuring object, 
and performs a thermometry by non-contact. As a sensor of such a radiation thermometer, photon mold sensors, 
such as type-of-fever sensors, such as a thermopile and a bolometer, or Si solar battery, are used. 
[0003] As application range of such a non-contact mold radiation thermometer, although there are various kinds of 
things, there is a degree meter of eardrum tempereture which measures the eardrum tempereture representing the 
deep part temperature of the body, for example. 

[0004] when turning the light-receiving shaft of a sensor to an eardrum front face correctly measures an eardrum 
tempereture correctly in this degree meter of eardrum tempereture — required — this sake — the sensor section of a 
thermometer - auditory meatus - it must insert to the back enough. That is, it becomes required conditions when 
the miniaturization of the sensor section measures exact temperature. In addition, the miniaturization of not only a 
degree meter of eardrum tempereture such but a sensor is a request from industrial each field. It is thought that a 
type-of-fever sensor, especially a bolometer fit a miniaturization among the sensors used for a radiation 
thermometer which was described above. 

[0005] Temperature Tl A part for a sensor to receive among the radiant energy from the measuring object, and 
temperature T2 A difference with the radiant energy from the sensor located in an ambient atmosphere is the true 
radiant energy which a sensor receives. When this true radiant energy is forward, the temperature of a sensor rises, 
when it is negative, it descends and temperature-change deltaT arises in a sensor. This deltaT is detected by a 
certain approach, it changes into an electrical signal, and the basic principle of a type-of-fever sensor searches for 
the temperature Tl of the measuring object. 

[0006] A bolometer uses a resistance value change as the detection approach of deltaT among type-of-fever 
sensors. The fundamental detector using a bolometer is shown in drawing 1 . The bolometer 101 contains two 
thermistors, Rs and Rr, here, and others are external circuits. In addition, among drawing, in 104,105, resistance 
with outside and 106 show the source of a constant voltage, and 107 shows the differential amplifier, respectively. 
Aperture is prepared so that infrared radiation can receive light to Thermistor Rs here, and it is made to have not 
received Thermistor Rr. The thermistor property can consider that both are equals. 

[0007] Room temperature T2 The resistance of the thermistor at the time is set to Rt, only Rs receives infrared 
radiation, and it is the temperature T2 of Rr. Suppose only deltaT that temperature became high and resistance was 
set to R. At this time, it is the output of a bridge circuit. : Vo**B-E-delta T-T2-2/4 (1) 
B: It approximates with B constant of Thermistors Rs and Rr. 

[0008] The measuring object is the skin temperature Tl like the body. Ambient temperature T2 It is Tl when a 
difference is small (deltaT«Tl and T2). T2 If a difference is set to deltaT (=T1-T2) Rs - Tl from - heating value 
CI which only minute temperature deltaT becomes high with radiant energy, and is lost by heat conduction or the 
convection current It balances by deltaT (CI : constant). At this time, it is C2. It considers as a constant. 
deltaT**C2 and Vo/B-E-epsilon 1, and T2 (2) 

It comes out and is T2 from a certain thing. It considers as criteria and is Tl. It can ask. Moreover, T2 which is 
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criteria VR of the circuit of drawing..!. Since it can ask using an output, it is Tl . Absolute temperature can. also be 

found. 

[0009] 

[Problem(s) to be Solved by the Invention] As described above, when using a type-of-fever sensor for measurement 
of an eardrum tempereture, in order to turn a sensor light sensing portion to an eardrum front face, it is necessary to 
make small the diameter (if it to be a rectangle diagonal line) of the area of the cross section which intersects 
perpendicularly with the light-receiving shaft of a sensor (the limit about optical-axis lay length is comparatively 
loose). 

[0010] Although it is one approach to make small the thermistor of built-in in this solution, and to miniaturize the 
bolometer itself, there is a limitation for the reasons of endurance, dependability, and the magnitude of an electrode 
becoming a neck. 

[001 1] Therefore, this invention aims at offering the type-of-fever sensor which has structure advantageous to a 
miniaturization. This invention aims at offering the type-of-fever sensor which can be miniaturized again, without 
producing the problem of feeble-izing of endurance, dependability, and an output signal etc. 
[0012] 

[Means for Solving the Problem] Two thermistors are needed in a bolometer because it is necessary to measure the 
resistance in the condition of having received infrared radiation to the thermometry, and the resistance in the 
condition for temperature compensation of not receiving light. Therefore, since a built-in thermistor can be 
managed with one piece if the device in which a certain means can perform infrared transparency and cutoff by 
turns can be established, magnitude is made to one half more simply than the case where it has two thermistors. 
[0013] This invention is characterized by allotting a liquid crystal shutter on the incidence optical-path section of 
the bolometer having a thermistor thru/or its extension, in order to attain the above-mentioned purpose. This 
invention shows the above-mentioned type-of-fever sensor the number of the thermistors built in is [ sensor ] one 
again. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained more to a detail based on an operation gestalt. 
As shown in drawing.2 , the bolometer 202 concerning this invention contains one thermistor, and arranges the 
liquid crystal 201 of a transparency mold on the front face, i.e., the incidence optical-path section, thru/or its 
extension. In addition, although not limited to one, the number of thermistors will usually be one, if it carries out 
from the purpose of a miniaturization. 

[0015] Since what is necessary is for the liquid crystal used here just to be able to carry out adjustable [ of the 
permeability ] and it just only functions as a shutter to the infrared radiation of the wavelength used as the 
measuring object-ed, although it is possible to use various kinds of liquid crystal of nematic one, a KORESU tech, 
and smectic **, it explains using the liquid crystal of TN method (Twisted Nematic) which works with a small 
electrical potential difference and smallness power as an example (refer to drawing 3 ). 

[0016] In the case of TN method, they are the transparent electrode 303,305 of two sheets, for example, an ITO 
electrode, and In 203 to the thickness of about 10 micrometers about a pneumatic liquid crystal 304. It inserts with 
an electrode etc., the method of a steps list shifts between the upper and lower sides of this molecule, and it enables 
it to have twisted 90 degrees at the edge of the upper bottom. 

[0017] Furthermore, a polarizing plate 301,307 is put on the outside of these two transparent electrodes, and it is 
made to be shifted 90 degrees in the plane of vibration which the polarizing plate of the upper bottom lets pass. In 
addition, 302,306 in drawing shows a transparency plate. Supposing the purpose receives the infrared radiation 
from the body, since the infrared radiation centering on the wavelength of 10 micrometers is emitted, from the front 
face of the body, loss of the radiant energy from the measuring object can be made small by manufacturing a 
polarizing plate for the material which penetrates the light of this wavelength. Specifically, a zinc selenium (ZnSe) 
etc. is suitable. Of course, although it is also possible to use the other quality of the materials, for example, GaAs, 
CdTe, ZnS, etc. according to the wavelength of the infrared radiation which it is going to detect etc., it is desirable 
for the permeability of the infrared radiation concerned with which the permeability to the infrared radiation of the 
measured wavelength of a polarizing plate chooses 90% or more of thing more preferably, and lets the whole liquid 
crystal shutter pass 70% or more preferably to consider as 80% or more more preferably 50% or more. 
[0018] thus - the time of not applying an electrical potential difference, if an up-and-down polarizing plate is made 
into each 301,307 in the made liquid crystal - the wave motion of one field - a polarizing plate 301 -- a passage — 
the liquid crystal layer 304 — passing inside - a molecule - a plane of vibration can also be twisted along with 
torsion, and it shifts 90 degrees and passes also along the following polarizing plate 307 by the inferior surface of 



http://www4.ipdl.jpo.go.Jp/cgi-bin/t. 



8/13/2004 Page 2 of 4 



tongue. Conversely, if an electrical potential difference is applied, since the plane of vibration of infrared light does 
not suit the field which a polarizing plate 307 lets pass, it is intercepted with a polarizing plate 307. 
[0019] Since the speed of response of liquid crystal can be made several 10Hz, ON of the ten maximum numbers 
and OFF can be performed in 1 second. This becomes equal to ambient temperature at the time of un-receiving 
light, and the temperature change corresponding to the radiant energy from the measuring object is produced at the 
time of light-receiving. 

[0020] Comparatively, since permeability is about 70%, the permeability seen with the whole liquid crystal shutter 
will become several 10%, but the rate can amend it by the circuit system, when it uses as a sensor of the degree 
meter of eardrum tempereture, since the zinc selenium which is easy to penetrate infrared radiation also becomes 
settled uniquely under fixed conditions. 
[0021] 

[Example] The example of this invention is explained using drawing 4 -9. The sectional view has shown an 
example of the bolometer with a transparency mold liquid crystal shutter concerning this invention to drawin g 4 . 
[0022] The transparency mold liquid crystal shutter 401 has two electrodes in a base as it is shown in dravving.5 . It 
is the electrode lead components 403 and 404 to make it flow through this electrode with the electrodes 605 and 
606 (to refer to drawing 9 ) of susceptor 406 ( drawing 6 , 7 reference). Susceptor 406 has the both sides of the 
electrode 603,604 for driving the electrode 601,602 and bolometer for driving liquid crystal, as shown in drawing 
8 , and these electrodes 601-604 have flowed through it respectively further in the through hole (mini beer) 610 
with the electrodes 605-608 for the liquid crystal formed in the inferior-surface-of-tongue side (sheathing exterior) 
of susceptor as shown in drawing 9. , and the lead wire for a bolometer drive. In addition, connection of each 
electrode is the combination of 602, 606, 603 and 607, and 604 and 608. [ 601, 605, ] And the lead wire 407-410 
for a drive is connected to the external electrodes 605-608. The above components are fixed by sheathing 402. 
Sheathing 402 is formed with an insulator so that the electrode lead components 403 and 404 may not short-circuit. 
According to the above configuration, the ejection of the drive of liquid crystal and the output of a bolometer is 
possible. 

[0023] Although not illustrated, an infrared filter can be prepared before the liquid crystal shutter 401 or in back, 
and an SN ratio can be raised in this example. Although the ambient atmosphere inside sheathing is the same as the 
exterior in this example, it can deal with closing sheathing, and enclosing inert gas with the interior, and making the 
interior into a vacuum etc., and sensibility can be raised. 

[0024] Thus, although it is not limited to especially the measurement since it is made to carry out a thermometry by 
the sensor which consists of one bolometer 405 equipped with the liquid crystal shutter 401 in this example, gauge 
control system equipment as shown, for example in drawing 10 is used. 

[0025] DrawingJO is the block diagram showing the configuration of the gauge control system of a thermometer 
which used the bolometer of this example as a sensor. A bolometer 405 is connected to the resistance-electrical- 
potential-difference conversion circuit 701 through two lead wire 409,410 for bolometers shown in drawing 4 , it is 
this resistance-electrical -potential-difference conversion circuit 701, and the resistance of a bolometer 405 is 
changed into an electrical potential difference. That is, the electrical potential difference Vs to the resistance of the 
bolometer 405 when the liquid crystal shutter 401 is open, and the electrical potential difference Vc to the 
resistance of the bolometer 405 when the liquid crystal shutter 401 has closed are obtained. 
[0026] Thus, the obtained electrical potential differences Vs and Vc are inputted into A/D converter 703 through a 
multiplexer 702, and the electrical-potential-difference value as an analog value is changed into digital value here. 
[0027] In CPU704, these electrical potential differences Vs and Vc by which digital conversion was carried out are 
inputted, and it is environmental temperature Ta from the value of this inputted electrical potential difference Vc. 
Environmental temperature Ta which asks, and asks for detection temperature-gradient deltaT from the difference 
of both the electrical-potential-differences value, and ROM705 is made to have memorized beforehand Skin 
temperature Tb of detection temperature-gradient deltaT made into a parameter, and the measuring object The data 
in which relation is shown are referred to. If the data which are in agreement with ROM705 exist, the data is 
extracted, the temperature of a measuring object object is searched for, and using the data interpolation usually 
used, for example, spline interpolation, if data in agreement do not exist on the other hand, the temperature of a 
measuring object object will be searched for. Thus, the temperature searched for is displayed on a display 706 by 
CPU705. 
[0028] 

[Effect of the Invention] According to this invention, since the thermistor in a bolometer can be managed with one 
piece, a sensor minuter than a bolometer with two piece built-in [ usual ] is realizable. If it follows, for example, 
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such, a type-of-fever sensor is used in the degree meter of eardrum tempereture, the diameter of the sensor section 
'inserted in auditory meatus becomes a sufficiently small thing, and even if test subjects are infants etc., since [ of 
auditory meatus ] the sensor section can fully be inserted to the back and the light sensing portion of a sensor can be 
turned to the eardrum, an exact thermometry will become possible. 



[Translation done.] 
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20 i-mm.m&i<"rv?, 

202-^-^, 
30 1, 3 0 7-fiBHK. 

302, 3 0 6-SK&K, 

303, 3 0 5-WitS, 

3 0 4-*Vr-f y?»HFk 

4 0 l-aJHMUfcHr-y^, 
20 4 0 2-WfS.. 

4 03, 4 04-«SU-FffiA. 
4 0 5-^-^, 
4 0 6-*f»*. 

407, 4 0 8-vS B B H »ffl'J-FI8, 

4 09, 4 1 0-#o.X-?ffl>J-KtSL 

60 1, 6 0 2---^ffi»Jlttffi. 

6 0 3, 6 0 4--*'o^-^IBffilMm®. 

6 0 5, 60 V - K*<0fc»<^MB* 

ft, 

30 6 07, 6 0 8---t'n^t-^MU-HH<7)?tA<0^m 

6 1 o-x/u-tf-;k 

70 i-aat-«BEW»ia», 

7 0 2-V/Pf-7V?-9\ 
7 0 3-A/D3M. 
704-CPU, 

7 0 5-ROM, 

7 0 6-f^71/'f . 
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